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1 23. (Currently Amended) A vehicle collision avoidance system 

2 comprising: 

3 a circumferentiallv rotating pulsed infrared laser beam scanner 

4 apparatus, wherein the scanner is emitting and receiving the reflected lasern 

5 beam signal over the 360° field of view, including a laser pulsed emitter and an 

6 infrared laser sensor for generating a first signal representative of an obstacle 

7 scanned, the laser pulsed emitter rotating circumferentiallv in a horizontal plane 

8 and a vertical plane simultaneously, the infrared laser sensor circumferentiallv 

9 rotating synchronously with the laser pulsed emitter in the horizontal plane and 

10 receiving a reflected laser beam signal from the obstacle scanned. : 

1 1 a processing circuit coupled to the circumferentiallv rotating pulsed 

12 infrared laser beam scanner apparatus for processing the first signal and 

1 3 generating a plurality of signals; 

14 a processor coupled to the processing circuit for processing the 

15 plurality of signals and generating a braking signal; and 

16 a braking apparatus responsive to the braking signal. 
1 

1 24. (Canceled) 

1 

1 25. (Currently Amended) The vehicle collision avoidance system of 

2 claim 1 , wherein the circumferentiallv rotating pulsed infrared laser beam scanner 

3 apparatus is operable to scan an object from 1 .6m to 120m. 
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26. (Currently Amended) The vehicle collision avoidance system of 
claim 2, wherein the circumferentiallv rotating pulsed infrared laser beam scanner 
apparatus rotates in the horizontal plane at 48 revolutions per second and with a 
period of 20.83ms and in the vertical plane at 8 sectors per second and a period 
of 20.83ms. 

27. (Currently Amended) The vehicle collision avoidance system of 
claim 1 , wherein the circumferentiallv rotating pulsed infrared laser beam scanner 
apparatus emits a laser beam having 28.45W peak power, an average power of 
142mW. a wavelength between 1um [[1um]] and 1.550um m excluding the 
region between 1.3um 1.3um and 1.4um 1. 4 um , and preferably between 
1.450um and 1.550um, a 1.0ns to 1.25ns pulse width, [[and]] a 10Mhz to 1 10Mhz 
repetition rate , and a 0.002 radian emitting pulsed laser beam divergent angle . 

28. (Canceled) 

29. (Currently Amended) A method of avoiding a vehicle collision 
comprising: 

determining features of an obstacle using a circumferentiallv 
rotating pulsed infrared laser beam scanner apparatus, wherein the scanner is 
emitting and receiving the reflected laser beam signal over the 360° field of view. 
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including a circumferentiallv rotating laser pulsed emitter and a circumferentiallv 
rotating infrared laser sensor; 


processing signals representative of the determined features; and 
braking the vehicle in the event the processed signals indicate an 
imminent collision. 

30. (Currently Amended) The method of avoiding a vehicle collision of 
claim 7, wherein the circumferentiallv rotating pulsed infrared laser beam scanner 
apparatus rotates in a horizontal plane and in a vertical plane simultaneously. 

31 . (Currently Amended) The method of avoiding a vehicle collision of 
claim 7, wherein the circumferentiallv rotating pulsed infrared laser beam scanner 
apparatus emits a laser beam having 28.45W peak power, an average power of 
142mW. a wavelength between 1um [[1um]] and 1.550um 1.550um excluding 
the region between 1.3um [[1.3um]] and 1.4um [[1.4um]], and preferably between 
1.450um and 1.550um. a 1.0ns to 1.25ns pulse width, [[and]] 10Mhz to 1 10Mhz 
repetition rate , and a 0.002 radian emitting pulsed laser beam divergent angle . 


32. 


33, 
comprising: 


(Canceled) 

(Currently Amended) A method of avoiding a vehicle collision 
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3 circumferentiallv detecting circumforontial obstao l os as bodies 

4 proximate the vehicle ; 

5 obtaining data from a rotating pulsed infrared laser beam scanner 

6 apparatus including a time when the beam reaches a first edge of each body the 

7 obstac l o and a time when the beam reaches a second edge of each body the 

8 obstac l o ; 

9 determining a relative distance from the scanner apparatus to each 

10 body tho obstac l o : 

1 1 determining a time to collision with each body tho obstac l o ; and 

12 determining a braking force to avoid a collision with each body the 

13 obstaclo . 

1 34. (Currently Amended) Tho method of avo i d i ng a voh i o l e co l l i s i on o f 

2 c l a i m 11 furth e r compris i ng determining a cr i t i ca l po i nt at wh i ch an abso l ute 

3 va l uo of da/dt approaches zoro. The method of avoiding a vehicle collision of 

4 claim 1 1 , further comprising determining a critical point at which an absolute 

5 value of the derivative of each bodies acceleration with respect to time da/dt 

6 approaches zero. 


1 

2 


3 


35. (Currently Amended) Tho method of avoid i ng a voh i c l o co l lision o f 
c lai m 12, wh e r ei n d e t e rm i n i ng th e r el at i v e d i st a nc e and detorm i n i ng th e tim e of 
co l lis i on aro in i t i atod at tho cr i t i ca l point. The method of avoiding a vehicle 
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4 collision of claim 12, wherein determining the relative distance and determining 

5 the time of collision are initiated at the critical point. 

1 36. (Currently Amended) Tho method of avo i d i ng a voh i o l o co lli sion o f 

2 cla i m 1 1 . further compr i s i ng determ i n i ng a rolat i vo angu l ar vo l oc i tv of tho 

3 obstac l o. The method of avoiding a vehicle collision of claim 1 1 , further 

4 comprising determining a relative angular velocity of each body th e obstac l o . 

1 37. (Currently Amended) Tho method of avoid i ng a voh i c l o co l lision o f 

2 cla i m 1 1 . wh e r ei n d e term i n i ng th e t i m e of col li s i on compr i s e s computing a 

3 second ordor factor. The method of avoiding a vehicle collision of claim 1 1 , 

4 wherein determining the time of collision comprises computing a second order 

5 factor. 

1 38. (Currently Amended) Tho method of avo i ding a vohiclo co ll is i on of 

2 cla i m 11. furthor compr i s i ng dotorm i nino tho bump i noos of a road surface. The 

3 method of avoiding a vehicle collision of claim 1 1 , further comprising determining 

4 the bumpiness of a road surface. 

1 39. (Currently Amended) Tho method of avo i ding a voh i c l o co ll ision of 

2 c l aim 16. whore i n determ i n i ng the brak i ng forco to avo i d a col li s i on with tho 

3 obst a cl e compris e s det e rm i n i ng a first brak i ng forco i n a cas e wh e r e the t i mo of 

4 co lli sion i s l e ss than 1.5 seconds and a s e cond brak i ng forc e i n a case whoro 4he 
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5 road i s bumpy. The method of avoiding a vehicle collision of claim 16, wherein 

6 determining the braking force to avoid a collision with each obstacle th e obstac l e 

7 comprises determining a first braking force in a case where the time of collision is 

8 less than 1 .5 seconds and a second braking force in a case where the road is 

9 bumpy. 


1 40. (Currently Amended) Th e method of avoid i ng a v e hic l e co l lis i on of 

2 claim 11. whoro i n determ i n i ng tho timo of col l ision further comprises determining 

3 vort i ca l and hor i zontal componon ter The method of avoiding a vehicle collision of 

4 claim 1 1 , wherein determining the time of collision further comprises determining 

5 vertical and horizontal components of each body . 

1 41. (Currently Amended) Tho mothod of avoid i ng a voh i c l o collis i on of 

2 c l a i m 11, furth e r compr i s i ng d e t e rm i n i ng a rat e of approach of th e v e hic l e and th e 

3 obstaclo. The method of avoiding a vehicle collision of claim 1 1 , further 

4 comprising determining a rate of approach of the vehicle and each body the 

5 obstaclo . 

1 42. (Canceled) 

1 43. (Currently Amended) Tho mothod of avoiding a voh i c l o co lli s i on of 

2 claim 1 1. wh e r ei n the obta i n i ng and d e term i n i ng stops aro porform e d i n a po i nt to 

3 po i nt voctor processing manner. The method of avoiding a vehicle collision of 

4 claim 1 1 , wherein the obtaining and determining steps are performed in a point to 

5 point vector processing manner. 
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44. (Currently Amended) Tho method of avoid i ng a vohiclo co ll ision -ef 
c l a i m 1 1 . further compr i sing us i ng an ana l og c i rcu i t to process tho tim e when 
tho boam roachos tho first odgo of tho obstaclo and tho t i mo whon tho boam 
r e aches th e s e cond e dg e of th e obstacl e , th e r el at i ve d i stanc e from the scanner 
apparatus to tho obstac l o. a ro l at i vo angular volocitv of the obstac l o. an 
acce l oration of tho obstac le and a dor i vat i vo of tho acce l eration. The method of 
avoiding a vehicle collision of claim 11, further comprising using an analog 
circuit to process the time when the beam reaches the first edge of each body 
tho obstac l o and the time when the beam reaches the second edge of each 
body th e obstac le, the relative distance from the scanner apparatus to each 
body the obstac l o , a relative angular velocity of each body tho obstac l o , an 
acceleration of each body the obstaclo and a derivative of the acceleration. 


